employed [13] [14] [15] . For example, a health-related quality of life survey conducted in Vietnam in 2008-2009 using the EuroQOL questionnaire among 400 PLHIV revealed that 32.5% had symptoms of depression [13] . In one evaluation, 18 .7% of men living with HIV were identified as being depressed, based on a locally validated psychiatric scale [14] . Another evaluation of male and female clients attending two HIV clinics in the north of Vietnam estimated that 40% were depressed, although the measurement tool was not described [15] .
Although the Ministry of Health in Vietnam has encouraged integration of mental health and HIV care under the Vietnamese National Palliative Care Program, practical guidelines for how to do so are limited [16] . There are few psychiatric resources in the country, particularly for outpatients and even more so for PLHIV [17] . As a result, assessment, treatment, and evidence-based interventions to improve PLHIV's mental health are lacking [17] . In addition, medical personnel caring for HIV-positive patients rarely receive any training in mental health, and usually are not alert to the possibility that some patients may be at particular risk for depression and that symptoms of depression are treatable.
Therefore, to add to an understanding of depression among PLHIV in Vietnam, we conducted a cross-sectional study among adult clients of HIV outpatient clinics in Ho Chi Minh City (HCMC) to examine the prevalence and predictors of depression. We also evaluated whether support systems, health status, and demographic factors were related to depression, based on other studies that have examined these relationships [2, 5, 11, 14, 18, 19] .
Methods

Setting and Participants
HCMC is the economic center of the country and has a population of close to 10 million, with at least 25,000 PLHIV [20] . In 2013, we randomly selected two clinics from among 30 public HIV clinics in HCMC by drawing names out of a box. The selected health centers were located in District 8 (420,000 people) and District 10 (235,000 people), and provide care to 1300-1400 HIV-positive clients each. All HIV clinics follow the national care and treatment guidelines.
We calculated a sample size based on a parallel evaluation designed to determine the proportion of PLHIV in these clinics who had mental health symptoms requiring referral for psychiatric services. Since prevalence of those who had symptoms of depression was estimated to range from 34 to 67% [4] [5] [6] [7] [8] [9] , we assumed a prevalence of mental health disorders of 0.50 (50%) and a 95% confidence interval width of 0.10, resulting in a required sample size of 385. Out of 410 clients who were invited to participate, 400 (97.6%) agreed to enroll, 200 from each clinic. Staff described the study in detail to potential participants and answered questions, indicated that declining enrolment would not impact their ability to receive care at the clinic; all participants provided signed informed consent.
Procedures
HIV-positive male and female patients who were at least 18 years of age and who could read Vietnamese were systematically recruited by study staff on the day of their routine monthly visit by asking every fifth client who registered that day to participate. This method was chosen so that approximately 20 patients could be interviewed daily, which was the limit of the capacity of the research staff.
In a private room in the clinic, participants completed anonymous self-administered questionnaires that included the Center for Epidemiologic Studies-Depression scale (CES-D) [21] . Participants were independently assessed for symptoms of depression by one of four experienced psychiatrists from the Department of Psychiatry, HCMC University of Medicine and Pharmacy. Psychiatrists were present in the clinic for study purposes only and were not providing clinical care. The psychiatrists evaluated participants for symptoms of Major Depressive Disorder based on diagnostic criteria from the Diagnostic and Statistical Manual of Mental Disorders, fourth edition, text revision [22] . Those whom the psychiatrists considered to have symptoms of depression were referred to mental health services for further evaluation and treatment. The psychiatric evaluation and referral were provided free of charge. The findings from the psychiatrists' interview were used in a subsequent study to validate the CES-D as a method of screening PLHIV for symptoms of depression, the results of which are reported elsewhere [23] . Only data from the CES-D are reported here and were used in the analysis. Participants either first completed the questionnaire or were interviewed by a psychiatrist, depending on the availability of the psychiatrist. Completion of the survey and the psychiatric evaluation took 40-60 min. All procedures, including informed consent, were conducted in Vietnamese.
Measurements
The questionnaire contained questions about demographic characteristics including sex; employment [unemployed, casual work (non-contract employment including selfemployment), part or full-time employment, or other (including being a student or housewife)]; highest level of education completed (≤ primary school, secondary school and ≥ high school); marital status (single, married/cohabiting, divorced/separated/widowed); living with S78 AIDS Behav (2018) 22:S76-S84
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family (yes/no); self-reported economic status (poor/very poor, average, rich/very rich); religious affiliation (yes/no); self-reported general health status ("In general, would you say your health is poor, fair, good, very good?"); alcohol use at least monthly (yes/no); "Have you used illicit/illegal drugs during the last 12 months?" (yes/no). Questions also asked about the frequency of receiving practical, emotional, spiritual or financial support from family and from HIV networks (never, rarely, occasionally, frequently, very frequently) and occurrence of stressful life experiences during the last 30 days (never, rarely, occasionally, frequently, very frequently). Questions about types of support were asked in the following manners: "Do you receive any financial support from your family?" and "Do you receive emotional support from your family?". Questions about stress were adapted from previously validated measures and included questions about problems or conflict with family and friends, difficulty finding work or accessing medical care, financial difficulties, discrimination and shame [5, 14] . The following are examples of how these questions were asked: "Have you ever been discriminated against because of your HIV status?", "Have you had serious financial problems or have you ever been without income?".
The CES-D consists of 20 items measuring four domains of depression during the last 7 days: depressed affect, positive affect, somatic and decreased physical activity, and interpersonal relationships [21] . The CES-D is widely used and freely available for use. The CES-D is scored on a Likert scale from 0 (rarely or none of the time) to 3 (most or all of the time). CES-D scores can range from 0 to 60, and a score of ≥ 16 is used to indicate the need for further assessment of clinical depression [21, 24] . This scale has been shown to have internal reliability and construct and criterion validity when used among HIVpositive patients [25] . The CES-D has previously been translated into Vietnamese and has been used in several studies of adolescents and adults in the country [24] . For this study, we independently translated the CES-D into Vietnamese and compared it to the original translation; no significant differences were found.
We also abstracted health and treatment-related data from medical records including body mass index (BMI) using standards for Asia (low ≤ 18.5 kg/m 2 , normal 18.6-23.9 kg/m 2 and high ≥ 24 kg/m 2 ) [26] , years since HIV diagnosis, years on ART and most recent CD4 cell count. Adherence to ART was listed on medical records as good, average, or poor; levels of drug adherence were determined and recorded by the physician based on a combination of patient self-report and/or pill count. 'Good' adherence generally means that > 95% of ART doses have been taken in the previous month [27, 28] .
Ethical Approval
All study procedures were reviewed and approved by the Human Research Ethics Committee of the University of Sydney, Australia and the Ho Chi Minh City Provincial AIDS Committee, Vietnam.
Data Analysis
We used proportions to summarize the data and Chi square and Fisher's exact tests to evaluate the association between participants' characteristics and presence of depressive symptoms. We examined the association of factors with a positive screen for symptoms of depression (CES-D score ≥ 16) using univariate logistic regression; we then included factors with a p value ≤ 0.2 in univariate analyses into multiple logistic regression models [29] . We initially retained variables in these models based on a p < 0.05 level and then reintroduced non-significant variables one by one to assess their individual contributions to the model. We used likelihood ratio tests to compare the fitness of different models and checked assumptions by examining residuals plots and model fit indices including McFadden's R-square statistics, and Pearson and Hosmer-Lemeshow Chi square statistics. Adjustment for age and sex in multiple logistic regression analyses with likelihood ratio testing indicated no significant difference when these variables were included compared to when they were not, and therefore they were dropped in the final model. We conducted all analyses using Stata v13 (StataCorp, College Station, TX).
Results
Based on a CES-D score of ≥ 16, 36.5% of participants in the survey were classified as likely to have symptoms of depression warranting further evaluation (Table 1) . Less than half the participants were female (36.0%); 38.0% were unemployed or had a casual job; slightly more than half (54.8%) were married; and 86.3% were living with their families. Almost three-quarters of the sample reported having no religious affiliation (74.0%). More than half (56.7%) reported that they considered their overall health as being fair or poor, and 30.3% had a low BMI. Over half the participants (56.0%) reported having acquired HIV through sexual transmission and 29.8% by injecting drugs. Less than onefifth of the sample (17.7%) reported drinking alcohol at least monthly, and less than 5% (3.2%) reported illicit/illegal drug use in the last year. Almost all of those sampled (91.0%) had disclosed their HIV status to others. The median time since HIV diagnosis was 5.7 (IQR 3.2-6.7) years. Almost all participants (99.0%) were on ART and the median number of years on treatment was 4.2 (IQR 1.8-5.9). For the vast majority (92.0%), levels of adherence to ART in the last month were recorded on charts as being 'good'. The proportion of patients who reported occasionally or frequently receiving some kind of support from either their family or an HIV network was high; more than 80% reported that they received emotional or spiritual support, and almost two-thirds (64.3%) reported that they had received financial support (Table 2 ). Many reported experiencing stressful life experiences in the last 30 days, most commonly related to serious financial difficulties (60.8%) or family-related problems (54.8%). Table 3 shows unadjusted and adjusted analyses of the association of factors with having a CES-D score ≥ 16. The unadjusted analyses are shown only for age and those variables which were associated with the CES-D at p < 0.20 in Tables 1 and 2 . Based on multiple logistic regression analyses, higher odds of having symptoms of depression were found among PLHIV who had poor or fair health status, low BMI, problems with family, conflict with a partner or family member or felt ashamed about being HIV-infected. Those who reported living with their family or receiving emotional support from their family and/or an HIV network were less than half as likely to have symptoms of depression than those who did not live with family or did not receive emotional support. 
Discussion
We found that more than one-third of adult PLHIV attending two outpatient clinics in HCMC could be classified as having symptoms of depression. These results are similar to findings from another study in which 40% of PLHIV from northern Vietnam were found to be depressed [15] , as well as a pooled estimate (36.4%) from eight countries in the Asia Pacific region but that did not include Vietnam [30] . Other evaluations of PLHIV across a range of countries, including the U.S., India and Uganda, have found even higher levels of depression, from 54 to 73% [8, 9, 31] . The variation in estimates across countries is unlikely to be caused by differences in the measurement tool, since all the studies cited, with the exception of that performed by Green et al. [15] , used the CES-D. Regardless of these differences, our findings add to the body of literature demonstrating that many PLHIV have high levels of depression and therefore warrant screening for mental health issues and provision of appropriate support and treatment.
We found a number of factors to be independently associated with depressive symptoms, particularly relationships with and support from family, friends, and social networks. PLHIV who were living with their family or were receiving emotional support were less likely to be depressed; those who experienced family conflict or were ashamed of their HIV status were more likely to be so. In Vietnam, depression is usually thought to result from disrupted functioning of social groups [32] ; therefore, a therapeutic approach that includes the family or close members of one's social network may be helpful for treating depression [32] . Lack of emotional support from family and/or society, having stressful life experiences, and experiencing stigma and discrimination have consistently been shown to contribute to depressive symptoms among PLHIV evaluated in multiple settings [2, 3, 14] , including in Vietnam [13, 33] . Other studies have found that financial worries can contribute to both stress and depression [5, 11] , although in our study we did not find that individuals who reported financial problems were more likely to be depressed. We also evaluated other factors that have previously been shown to be associated with depression among PLHIV, including gender, age, employment, and education [3, 5, 11, 14] . In contrast to the results of those studies, however, we did not find that women, those who were older, were unemployed or who had lower levels of education were more likely to score higher on the CES-D [3, 11] .
Although poor self-reported health and low BMI score were associated with symptoms of depression in our study, HIV immunological status was not. Other studies of PLHIV have reported conflicting findings regarding the association of poor physical health and more advanced HIV disease with being depressed [3, 4, 7] . Participants in our study had been on ART for an average of 4 years; however, 38.4% still had CD4 counts less than 350 cells/mm, 30.3% had a low BMI score, and 56.7% reported that their health status was fair or poor. This suggests that HIV treatment was suboptimal, either due to clinical or patient-related factors, or both. If clinical care and interaction with health care workers were poor, this might also have contributed to depressive symptoms. Depression can also undermine medication and appointment adherence [2, 3, 6] , so that early identification, and care and treatment of mental health issues could improve HIV-related outcomes [3] . In a randomized controlled trial among Chinese PLHIV, those who received an intervention targeting depression were found to have significantly higher levels of ART adherence 6 and 12 months later compared to those who did not [6] . It is also possible that PLHIV in our study started ART in advanced stages of HIV disease, so that even optimal treatment and adherence would not have significantly improved their CD4 cell counts [34] . Due to limited resources, less than half (42%) of PLHIV in Vietnam had access to ART in 2013 [20] , and scaling up of treatment remains a major challenge. At the time this study was conducted, the CD4 cut-off for ART eligibility was ≤ 350 CD4 cells/mm, but was changed in 2015 to ≤ 500 cell/mm [3] , except among those who are considered particularly high risk, such as injecting drug users, where cutoffs are not applied.
Various barriers to treatment of depression exist in Vietnam. Beliefs about the causes of depression and other mental health disorders vary widely among the population and are often not considered to be physiological. Instead, many Vietnamese believe that mental health problems result from evil events or one's behavior in a previous life [35] . For this and other reasons, people with mental health problems are often stigmatized [17, 35] . Coupled with a lack of awareness of mental health in the community and among health care providers, these beliefs prevent many with depression from seeking professional help [35] . In addition, mental health services are under-resourced, and psychiatry departments generally focus on treating severely ill and/or psychotic patients [17] . The World Health Organization has acknowledged the large gap in trained mental health professionals in Asia, which is compounded by the lack of treatment options and little training in how to address mental health issues [36] . In Vietnam, there is poor acceptance of and familiarity with behavioral therapy and counseling, and psychopharmacologic treatment options are limited [37] . This is despite the fact that the Vietnamese National Health Target Program in 2002 added depression to the list of conditions that should be treated free of charge [17] . In some cities and provinces, mental health departments are co-located with district preventative medicine centers that provide HIV/AIDS care; however, linkages between HIV and mental health clinics do not routinely occur [38, 39] .
An effective method of screening for depression and providing treatment in the Vietnamese cultural context and with limited resources needs to be developed. Ngo et al. implemented and evaluated an intervention in Vietnam that employed task shifting, or using non-physician health care workers and counselors to assist with depression referral, evaluation and treatment [37] . Their intervention also included training to raise awareness about depression among both health workers and the community as a way of reducing stigma. Finally, they encouraged patients to participate in family activities that were considered fun or pleasurable. The intervention was reported to be acceptable, feasible and effective in improving symptoms of depression [37] . This approach makes sense for the Vietnamese context and could be further evaluated among PLHIV. However, any intervention first requires that patients and health care providers understand that depression is a treatable condition from which people do not need to suffer.
This study was subject to several limitations. First, the cross-sectional design prevented us from identifying a causal relationship between measured variables and depression. For example, we were not able to determine whether being in poor health caused a patient to feel depressed, or whether depression contributed to poorer health by reducing a person's appetite. Second, we were only able to sample clients from a small number of clinics in HCMC. Even though sites were selected randomly, it is possible that socio-economic and/or other differences existed among clients across facilities. However, at least among clients at the two clinics sampled, our response rate was very high. This might have been due to the offer of a free psychiatric evaluation and referral if needed for anyone who participated. Given that mental health services are not usually available in HIV clinics, this might partly explain the low refusal rate. Third, we could not explore nuances around clients' perceptions of the causes of their depressive symptoms as this study did not include qualitative interviews. Fourth, those who were evaluated by a psychiatrist before they completed the questionnaire might have responded differently to the CES-D by being sensitized to particular items, in comparison to those who completed the questionnaire first. Unfortunately, we did not record when clients saw the psychiatrist and so could not evaluate whether this might have biased responses. Finally, PLHIV may not have been willing to reveal symptoms of depression on a self-report questionnaire because of the social stigma associated with mental health problems in Vietnam [32] .
Conclusions
Overall, we found that depression was common among adult HIV patients in HCMC. Further examination of the prevalence of symptoms of depression, factors associated with depression, and development and testing of treatment approaches for the outpatient setting that take into account the cultural environment of Vietnam are needed. Finding ways to include families and social networks in the treatment approach, or encouraging them to provide support, could be helpful to PLHIV who suffer from depression. We also suggest that efforts be made to improve knowledge about depression among clients and staff of HIV/AIDS clinics, and to provide training in how to detect symptoms. This could include the administration of standardized screening tests such as the CES-D along with referral to mental health services for those who require it.
